Background African-American women perform low levels of physical activity and are disproportionally burdened by associated cardiometabolic disease conditions (i.e., 57 % are obese, 49 % have cardiovascular disease). The marked health disparities among African-American women indicate the need for innovative strategies to promote physical activity to help attenuate the chronic disease health disparities in this high-risk population. Culturally tailoring physical activity programs to address the sociocultural norms, values, beliefs, and behaviors of African-American women is an advantageous strategy to enhance physical activity promotion efforts. The purpose of this article is to discuss critical aspects for researchers to consider when designing physical activity programs for African-American women and to present a conceptual framework to guide intervention development. Methods Development of the framework was based on our previous physical activity research with African-American women, seminal literature on the topics of cultural adaptation and health promotion, sociological and theoretical perspectives on the role of women in African-American culture, and key determinants of physical activity engagement among African-American women. Results Three key concepts are discussed in the conceptual framework: (1) Developmental milestones and life stage transitions of African-American women; (2) Historical, social, and cultural influences associated with physical activity engagement; and (3) Intervention delivery strategies. Discussion Using the framework to guide intervention development has the potential to enhance the physical activity and health outcomes of a physical activity program for AfricanAmerican women.
Introduction
African-American (AA) women are one of the least active demographic groups in the USA. Recent self-report data from the National Health Interview Survey (NHIS) show that only 36 % of AAwomen achieve the national physical activity (PA) guidelines of 150 min per week of at least moderate-intensity PA [1] . These levels are substantially lower than the PA level of the U.S. population as a whole (i.e., 50% achieve the recommended PA levels), as well was AA men (49%) and White women (49%). The low PA levels of AA women are concerning due to the disproportionate disease burdened exhibited in this population. For example, national data show that 57 % are obese (BMI ≥30) [2] , with nearly half (48.9 %) of all AA women in the USA having cardiovascular disease [3] and 9 % having a diagnosis type II diabetes [4] . Given PA is an established mechanism to prevent and treat chronic disease conditions [5, 6] , there is an urgent need to identify effective strategies to promote PA and help attenuate the development of cardiometabolic diseases in this high-risk population.
Over the past decade, there has been an increased focus in the development of culturally relevant PA interventions for AA women. Incorporating aspects of culture into the design of PA programs for AA women is believed to increase the acceptance, salience, and effectiveness of the program [7, 8] . While peripheral attention may be paid to cultural tailoring in intervention design, few researchers have clearly delineated how their culturally tailored PA programs have addressed sociocultural norms associated with PA engagement among AA women. A 2014 review of PA interventions targeting AAs published between 2009 and 2013, Whitt-Glover [8] and colleagues reported that only 7 (5 of which targeted exclusively on AA women) of the 16 interventions reviewed were culturally tailored at a Bdeep structure^level. Earlier reviews on this topic have reported similar outcomes [9] [10] [11] . BDeep structureĉ ultural tailoring involves recognizing a group's shared history, cultural values, social norms, beliefs, and behaviors, and leveraging these aspects to promote behavior change [12] . Accordingly, we speculate that the modest results of PA programs targeting AA women to date may, in part, be related to the lack of ample cultural tailoring to this high-risk group. This article will discuss critical aspects for researchers to consider when designing PA interventions for AA women. Specifically, we (a) present a conceptual framework for researchers to consider when designing PA promotion efforts for AA women and (b) highlight how the various aspects of AA culture can be incorporated into PA programs for AA women. We also provide practical examples to illustrate how culture can be successfully incorporated in PA promotion programs for AA women.
Methods
Development of our framework was predicated on our PA intervention research among AA women [13] [14] [15] [16] [17] [18] [19] [20] , seminal literature focused on the topics of cultural adaptation and health promotion programs [12, 21, 22] , sociological and theoretical perspectives on the role of women in AA culture (i.e., Womanist, Afrocentric, and black feminist) [23] [24] [25] , and key determinants of PA engagement among AA women [26, 27] . We used a life course perspective [28] to inform model development because it allowed us to focus on generational/cohort characteristics of AA culture and life events that AA women experience throughout the life span. Giele and Elder [29] define the life course as Ba sequence of socially defined events and roles that the individual enacts over time.^Further, they explain that developmental transitions are rooted in norms and expectations related to age, developmental stage, and social transitions [30] . The implication here is that age-differentiated social phenomena are distinct from biologically-influenced life-cycle stages and the life span. While this is true, biology also plays a role and to understand the life course in various populations, we need to develop a sense of how unique biologically driven life course patterns might interact with cultural practices. Given that culture is a continually evolving phenomenon that involves acceptance of new ideas while resisting change in others [31] , a life course perspective provides the opportunity for us to examine cultural characteristics associated with PA engagement among AA women as a whole, while acknowledging that there may be subtle differences in cultural norms among AA women according to their development stage of life. Figure 1 illustrates our framework for culturally tailoring PA programs for AA women. We propose three key aspects for researchers to consider when designing PA programs: (1) developmental stage of life of AA women, (2) lived cultural experiences and social norms of AA women, and (3) intervention delivery strategies.
Results

Developmental Considerations
When developing PA programs for AA women, researchers should consider the developmental stage of life of their intended population, as intervention materials and activities for younger women will likely differ from those targeting older women. For the purposes of the current article, we generally refer to Byounger^women as those between the approximate ages of a 18 and 60 years old and Bolder^women as 60 years and older. However, we acknowledge that there is some overlap in the PA-related concepts discussed between these two age groups, particularly, among middle-aged AA women (i.e., women between the approximate ages of 50 and 70). Further, given that an AA woman's lifetime experiences with PA will vary widely according to her socioeconomic status, geographical region of residence, and family history, researchers should rely on their formative research with their target population to ensure aspects discussed in this section are relevant to their target population of AA women.
Younger women, regardless of race or ethnicity, are more likely to be employed full-time [32] , have children living in the household [33] , and have previous experience with performing a variety of physical activities. These aspects will influence their availability and motivation to perform PA. The biological/physiological development among younger women (independent of race) will also influence their preference and ability to engage in PA. Younger women are more likely to be willing to engage in vigorous and high-impact physical activities (i.e., running, kickboxing, team sports) than older women [34] . However, despite these commonalities among young women of all races and ethnicities, many AA women face unique barriers to PA that are not commonly reported among women of other racial/ethnic backgrounds. Socialization trends of younger AA women may place a greater emphasis on physical appearance concerns (i.e., hair care maintenance and body shape preferences) associated with PA [35, 36] (see BCultural Considerations^section), which can limit their engagement in PA. Younger AA women may also not be as deeply tied to important aspects of AA culture (i.e., collectivism, religiosity; see BCultural Considerations^section) [37] .
Older AA women, on the other hand, may experience a variety of different biological, social, and cultural phenomena that influence their engagement in PA. Menopause, reduced joint function, musculoskeletal pain, increased weight, and loss of balance and flexibility may influence an older women's engagement in PA [38] [39] [40] [41] . These physiological processes associated with aging will occur among all women independent of race or ethnic background. Likewise, older women, regardless of race or ethnicity, are more likely to be retired or no longer working in a full-time employment position [32] .
Intuitively, this may be viewed as a benefit to researchers trying to promote PA, as older women may appear to have more available time to perform PA. However, older AA women, particularly those from lower socioeconomic backgrounds, report specific barriers to PA that are not as commonly reported among women of other races. For example, older AA report placing a greater emphasis on ensuring the needs of their family and friends and are met before their own personal needs [42] [43] [44] [45] [46] , which can ultimately influence their time and motivation to perform PA. Older AA women are also frequently tasked with the caretaking responsibilities of their grandchildren and extended family members, which further limits their ability to engage in PA on a regular basis.
Socialization patterns of older AA women also will influence their perspective of and motivation to engage in PA. Historically speaking, older AA women have had fewer opportunities to engage in PA than their White or younger AA counterparts. Segregation, discrimination, and negative childhood experiences have all been cited as reasons for lack of PA exposure and engagement [36, 43, 47] Older women: May prefer the PA program delivered through faceto-face in-person intervention sessions (i.e., community centers, church facilities) due to lower use of technology-based platforms and emphasis on in-person social relationships.
rd Level Cultural Considerations
Collectivism/Ethic of Care: Emphasize being physically active is an investment in one's health, as well as the health of her family; highlight that physically active AA women can perform their daily activities and social/familial responsibilities with more energy and for a longer duration through the lifespan; stress the responsibility of AA women to demonstrate and passon positive health behaviors to younger generations.
Virtue of Self-Sacrifice:
Reframe the perception by emphasizing that women's personals needs are important for both mental and physical health; have key opinion/community leaders deliver the message of self-worth and entitlement.
Experiential Knowledge: Have AA women who have successfully increased their PA deliver to the intervention; provide opportunities for study participants to engage in a variety of PA during the intervention.
Kinship/Social Relationships: Foster social support by including group discussions and group-based exercise; incorporate family-based activities into the PA program; leverage pre-existing social networks to deliver the program.
nd Level Cultural Considerations
Physical Appearance Norms: AA women experience social norms that encourage a more full-figured body shape and/or chemically treated or relaxed hair styles.
Religious Ties: AA women often possess deeply-rooted religious ties with their church and/or religious beliefs.
Physical Appearance Norms: Accentuate the health benefits of PA independent of weight loss; correct misconceptions that PA alone (in most cases) will alter body shape without dietary changes; foster norms for natural hair styles; provide styling tips for women with chemically treated/relaxed hair.
Religious Ties: Incorporate biblical scripture into intervention materials/activities; foster buy-in for the PA program from key religious community leaders. norms and gender roles at the time when older AA women were children appear to have further discouraged PA. Older AA women report that PA was discouraged because it was not Bladylike^or because it was viewed as an activity for only White women [40] . Likewise, middle-aged-to-older AAwomen also have suggested that a historical lack of physically active AA role models influences their perception, awareness, and desire to perform PA [40, 43, 46, [48] [49] [50] [51] [52] . In order to meet the PA needs and preferences of older AA women, researchers should be cognizant of the fact than many older AA have limited or no experience with leisure-time PA. Programs should be designed to acknowledge historical factors associated the lack of PA engagement among older AA women and use culturally sensitive strategies (see BCultural Considerations^section) to increase awareness and motivation to perform PA. Developmental issues associated with age should be carefully considered when promoting PA in older women. High-impact and complex movement activities (i.e., high-intensity interval training, kickboxing) may not be appropriate for some older women due to age-related declines in motor control and reduced joint and muscular function. Instead, less complex and lower impact activities such as walking, dancing, and resistance band strength training should be considered and have been reported as preferred PA modalities among older women [53] [54] [55] [56] [57] [58] . Highlighting that various household chores (ex., mopping, vacuuming, and gardening) are considered moderate-to-vigorous PA may also resonate with older women, as previous research suggest some older AA women do not perceive such activities as PA or Bexercise [ 59, 60] . Moreover, asking older AA women to identify the types of PA they enjoy performing and potential strategies to overcome age-related constraints to PA during formative phases of intervention development will help ensure the types of PA encouraged by a program coincide with the preferences of the population.
Cultural Considerations
AA women possess a variety of sociocultural norms that can influence their engagement in PA. Here, we draw from and expand on the published literature focused on cultural tailoring behavior change interventions [12, 21, 22, [61] [62] [63] [64] and propose three levels of cultural considerations for researchers to take into account when developing culturally relevant PA programs for AA women (see Fig. 1 ). First-level considerations refer to the overt characteristics of an intervention that can influence the appeal, salience, and acceptance of the program among the target population. Considerations at this level include the visual appearance and packaging of a program (i.e., images included in study materials, color scheme, text size, fonts), as well as the physical and social characteristics of the research team. Second-level considerations involve cultural aspects that are not necessarily deeply embedded into social patterns and norms of traditional AA culture, but play an important role in PA engagement among AA women. Examples of considerations at this level include body shape preferences, hair style concerns, and religious/spiritual ties. Third-level considerations are those related to deeply rooted sociocultural norms and behavioral patterns of AA women. Examples of third-level considerations include an AA women's ethic of caring (i.e., placing the needs of other before the needs of themselves), self-sacrificing behaviors, and emphasis on the importance of social and kinship-type relationships. In the subsequent paragraphs of this section, we will provide a more in-depth description of each of these cultural consideration levels and use practical examples to illustrate how these considerations can be incorporated into PA programs for AA women.
First-Level Cultural Considerations
First-level cultural considerations refer to matching the characteristics and packaging of the PA program to the social and behavioral characteristics of the target population. Considerations at this level have also been termed as Bsurface structure^ [12] or Bperipheral^ [61] by other researchers. Attending to this first level of cultural relevance is imperative, as it enhances the perceived relevance and acceptance of the intervention among members of the target population [12, 61, 65] . If this level is not addressed, AAwomen may not perceive the PA program as designed for them, which can lead to disinterest in the program, as well as attrition. In this section, we discuss three first-level considerations for researchers to consider: (a) the visual appeal and packaging of the program, (b) the use of evidential data, and (c) staff characteristics.
Visual Appeal/Packaging of the Program Intervention materials should be esthetically pleasing and perceived as relevant by the target population. This includes the name of the program, as well as the images, videos, color schemes, and fonts included in the intervention materials [12, 63, 65] . Attention to the visual aspects of the program should also be considered when designing recruitment materials, as women who perceive that a PA program is designed for them are more likely to enroll [66] .
When considering the name of a PA promotion, elicit feedback from members of the target population, as they can provide insight as to the use of acceptable terminology. Including terms such as Bphysical activity,^Bexercise,^BAfrican American women,^and BBlack women^in the title of the PA program will help convey salience of the intervention to the target group of AA women. When selecting images of AA women to include in intervention materials, researchers should consider images that reflect the diverse body shapes, skin tones, and hair styles of AA women [13, 67] . Likewise, we caution against the use of fitness models or overly photo shopped/edited images, as AA women prefer images that are relatable and look similar to themselves [13] .
Evidential Data The use of evidential data refers to use of relevant data and statistics to highlight the importance of engaging in PA among AA women [62] . Including such information increases awareness and salience of PA engagement among study participants [62] . In our research studies, we have found it beneficial to highlight the low prevalence of A A w o m e n w h o m e e t t h e 2 0 0 8 N a t i o n a l PA Guidelines (i.e., 34 %; [68] ), followed by statements emphasizing the myriad health conditions associated with low PA levels among AA women, including overweight/obesity, breast and colon cancers, cardiovascular disease, and type II diabetes. Example of evidential statements include BOnly 34 % of African American women achieve the national recommendations of 150 minutes of moderate-intensity PA each week^, BFour out of five African American women are either overweight or obese and over half [53%] are obese^, and BForty-nine percent of African American women have cardiovascular disease^. When presenting evidential data, it is important to present the information as simple as possible, as some study participants may have low literacy and/or numeracy levels.
Staff Characteristics The physical, social, and interpersonal characteristics of study staff also play a key role in the success of a PA program. Study staff act as the Bface^of a PA program and are tasked with interacting with participants on a regular basis. Therefore, it is essential that staff are perceived as relatable, likeable, attentive, and respectful by study participants [69] . Previous research suggests that engaging key opinion leaders, community stakeholders, and/or community coalitions in recruitment and delivery of an intervention are advantageous strategies to enhance participant recruitment and engagement [63, 70] . Matching study staff to the demographic characteristics of a target population can also be enhanced participant engagement [71, 72] , as AA women enjoy to socialize and receive health information from women they perceive as similar or Blike^themselves [13, 73, 74] . For example, if the goal of a program is to promote PA among older low-income AA women, hiring older low-income AA women to recruit and deliver the PA program is advised. We also note that matching staff characteristics to characteristics of the target study population may not always be necessary (as we have conducted several reasonably successful studies where staff was not matched to the target population of AA women [15, 16] ). If staff is not matched to the demographic characteristics of the study population, the interpersonal characteristics and cultural competence of staff become increasingly important. However, these aspects are important regardless of matching.
Second-Level Considerations
Second-level cultural considerations represent an intermediate level of cultural relevance. Considerations at this level are sociocultural norms that influence PA engagement among AA women; however, these are not as deeply embedded into AA culture as aspects proposed in the third level of our framework. To provide some perspective, these considerations reside somewhere between the surface structure and deep structure characteristics of culture proposed by Resnicow and colleagues [12] . We propose two primary considerations at this level: (a) physical appearance norms of AA women and (b) religious ties.
Physical Appearance Norms Prevalent physical appearance norms and preferences can influence the PA patterns of AA women. Here, we discuss two prominent physical appearance norms that may impact PA engagement among AA women: (1) hair style preferences and (2) body size preferences.
Although natural hairstyles are gaining in popularity among AA women, many prefer hairstyles that are straightened or chemically relaxed due to the ease of care and prevailing style. Furthermore, many AA women spend substantial money and time to maintain their straightened hair styles [75] . As a result, AA women report not engaging in PA because they do not want to Bsweat out^or Bmess up^their hair style [13, 36, 43, 48, [75] [76] [77] . To address hair-related concerns associated with PA, researchers should design intervention messages that acknowledge the importance of hair styles among AA women, while encouraging them to find a hairstyle that is both esthetically pleasing and conducive to PA engagement. Likewise, providing strategies on how to style AA hair while performing PA that limits the negative effects of sweating such as wrap hair in a cotton scarf, wear a ponytail, or wear a protective style (e.g., braids) will likely resonate with this population.
In reference to body size preferences, many AA women have a preference for a fuller, more curvaceous body shape [12, 60, [78] [79] [80] [81] . This preference may serve as a barrier to PA because some AA women believe that engaging in PA will alter their preferred body shape [36, [46] [47] [48] . Intervention design strategies to overcome this barrier are similar to those that can be used to address hair care barriers. Careful consideration should be given to the design of intervention messages so that they acknowledge the preference for a larger body shape, while empowering AA women to become more physically active, even if it is at the cost of slightly altering their body shape. Strategies may include emphasizing that performing the national PA guidelines will not significantly alter one's body shape unless dietary changes are also made [82, 83] and/or focusing intervention materials on the health benefits of PA independent of weight loss (e.g., decreased risk for chronic disease, improved quality of life, increased energy) [10] .
Religious Ties Religiosity and spirituality have a long history in AA culture. National data show that 94 % of AAs are Babsolutely^(83 %) or Bfairly^(11 %) certain they believe in God and 75 % rate religion as Bvery important^in their lives (compared to 50 % of Whites, 59 % of Latinos, and 36 % of Asians) [84] . Given the importance of religion among many AA women, incorporating aspects of religion into PA promotion programs can be advantageous because it allows researchers to acknowledge the deeply rooted religious beliefs and social networks of AA women and leverage them to promote PA [85] . A breadth of intervention research has incorporated aspects of religion into PA programs for AA women, with the majority reporting favorable PA outcomes [86] . PA programs that incorporate aspects of religion into intervention design can be generally classified as either faith-based or faithplaced. Faith-based programs are those that incorporate key features of religion, such as scripture and/or biblical stories, into PA promotion efforts. These types of programs are advantageous because they leverage already established belief systems of AA women and use these beliefs to promote positive health behaviors. Faithplaced programs, on the other hand, are interventions delivered via a religious institution (e.g., at a church), but do not necessarily incorporate religious beliefs, biblical stories, or scripture into intervention messages. Despite not incorporating religious beliefs or practices into intervention messages, faith-placed programs have the opportunity to harness the kinship and social ties, organizational structures, and collectivistic viewpoints of religious organizations by intervening within an established religious organization. We refer readers to a recent review conducted by Bopp and colleagues [86] for a more comprehensive overview of faith-based and faith-placed PA interventions, as a more in-depth discussion of this topic is beyond the scope of the current article. We also note that researchers can incorporate aspects of religion in to a PA program without being strictly classified as either a faith-based or faithplaced program. For example, including short, inspirational biblical verses judiciously throughout PA promotion programs provides a viable option for researchers to leverage aspects of religion without having to fully commit to either a faith-placed or faith-based intervention design. However, we note that incorporating religion into a PA program held outside of faith-based organization should be done with caution and only when formative research with the target population indicates this as both desired and acceptable; as incorporating religion into PA programs may alienate or even possibly offend women who do not associate with a religion.
Third-Level Cultural Considerations
Third-level cultural considerations are the deeply-rooted cultural, social, psychological, and historical factors that influence PA among AA women. Characteristics identified at this level coincide with the deep structure characteristics of culture as described by Resnicow and colleagues [12] . Addressing this level of culture is likely the most difficult part of developing PA programs for AA women because it requires researchers to have a deep understanding of AA culture. We propose four cultural considerations for PA programs targeting AA women at this level: (1) collectivism/ethic of care, (2) virtue of self-sacrifice, (3) experiential knowledge, and (4) kinship and social relationships.
Collectivism/Ethic of Care AA women have a longstanding tradition of placing the needs of others, particularly the needs of their family and other kinship-type relationships, before the needs of themselves. This phenomenon has been termed as an Bethic of care^by previous researchers [87, 88] . While this phenomenon has been reported by women of all cultural and ethnic backgrounds, it appears to be more accentuated in the value system of AA women [25, 60] . Qualitative and quantitative research shows that AAwomen not only take great pride in but also are responsible for the majority of the household and caretaking responsibilities within their familial unit [36, 41, 43, 45-48, 59, 75, 89-94] . This involves meal preparation, household cleaning, laundry chores, child care, husband care, and elder care. Moreover, an AA women's ethic of care often extends beyond the immediate familial unit to include other kinship and community ties (i.e., extend family members, church members, friends, and neighbors, etc.). As a result of these extensive caretaking, household, community responsibilities, many AAwomen report they lack time [44, 45, 50, 59, 75, 90, [94] [95] [96] [97] and energy [41, 46, 51, 75, 90, 91, 96] to engage in PA.
To integrate ethic of care in PA intervention design, researchers must recognize that an AA woman's ethic of care is an integral component of her essence or inner being, and develop interventions that leverage this ethic of care and use it as a catalyst for PA engagement. Intervention messages that help AA women understand that their health is pertinent to their role as a caregiver is an ideal strategy to help accomplish this task [98] . For example, messages can emphasize that time spent performing PA is not time Btaken away^from one's familial and caretaking responsibilities; rather, it is an investment in their own physical and mental health, as well as the health and well-being of her family. Underscoring that physically active AA women have more energy to perform their daily activities, are less likely to develop chronic disease, and are able to perform their caretaking responsibilities more efficiently throughout the lifespan will likely resonate with this population. Researchers can also highlight that it is the responsibility of AA women to model, pass on, and instill positive health behaviors (including PA) to her family and community members. Other intervention strategies to address AA women's ethic of care may include incorporating family based PA intervention components into a program that allow AA women to engage in PA with their families and demonstrating how AA women can incorporate PA into their daily caretaking and workrelated activities (i.e., walking to the grocery store or post office instead of driving, walking their children to school/bus stop, exercising while their children play in the park as opposed to sitting and watching).
Virtue of Self-Sacrifice Researchers suggest that many AA women feel they are not Bworthy^or entitled to engage in leisure-time PA. Similar to the aforementioned ethic of care consideration, self-sacrifice has been reflected in the literature across women of all races and ethnic backgrounds [36, 43, 48, [99] [100] [101] ], but appears to be emphasized more in the AA community [43, 88] . Qualitative studies, albeit they are few in number and have focused mostly on AA of lower socioeconomic status, have reported that some AA women view PA as a Bselfish^or Bself-indulgent^behavior and believe that the time spent being engaging in PA is valuable time they could be spending with their family and friends [36, 48] . Similarly, AA women who have children have reported a feeling of Bguilt^for asking others to watch their children in order for them to engage in PA [46] .
Designing programs to address this lack of empowerment for PA will require researchers to develop interventions that instill a sense of Bworth^and entitlement for PA. This can be achieved through tailoring intervention messages to portray AA women as Bdeserving^for self-care activities. Fostering a dialogue of self-worth and empowerment among study participants can support this goal. Researchers should also consider enlisting key opinion leaders within the AA community (i.e., local politicians, celebrities, clergy members) to deliver motivational and inspirational messages, as a breadth of research suggests that a key reason why AA women fail to perform PA is because they lack physically active AA women as role models [43, 46, [48] [49] [50] [51] [52] .
Experiential Knowledge Many AA women view lived experiences as a distinguishing feature between knowledge and wisdom [24] . This phenomenon has been referred to as Bexperiential knowledge^ [24] . From this perspective, AA women perceive individuals who have personally experienced and lived the phenomena in which they appear to be experts as more trustworthy and credible than those who have only read or studied the topic [23, 102, 103] . This provides key implications for researchers to consider when designing PA programs for AA women. When selecting individuals to deliver PA promotion programs, researchers should select AA women who have successfully increased their PA. Including testimonials from AA women that illustrate their struggles and successes with PA can also help build credibility for the PA promotion program [13] . In reference to intervention activities, researchers should provide opportunities and encourage participants to engage in a variety of different physical activities. This will allow AA women to identify physical activities they enjoy performing, which can ultimately lead to enhanced motivation for PA engagement. Group-based exercise sessions (i.e., walking, Zumba®, cycling) represent an ideal strategy for researchers to accomplish this. Group-based exercise sessions also provide the opportunity for AA women to engage in PA with women who they perceive as similar or like themselves (which is an established motivator for PA among AA women; [40, 58, 104, 105] ), while enhancing social support, self-efficacy, and self-regulatory skills for PA. For women who are unable to attend group-based sessions due to family, work, and/or community commitments, home-based exercise videos and/or demonstration manuals represent an ideal option, as they can provide women with experience of performing a variety of activities while allowing for flexibility of participant schedules.
Kinship and Social Relationships Kinship, or close social relationships, has an established history for influencing the health behaviors of AA women. From a sociological perspective, scholars have suggested that the significance of kinshiplike relationships among AAs materialized as a resilient and collective adaptation from the harsh political, social, and physical environments AAs have had to endure [106] [107] [108] . Kinship relationships of AA women often extend beyond the traditional familial unit (i.e., mother/father, children, grandparents, etc.) to include non-relatives who are considered family even though they may not be biologically related or related by marriage [109, 110] . The organizational structure of many AA religious institutions further support and replicate kinship-like relationships with the metaphoric use of kinship terms among members of the congregation (i.e., the term Bfather^is frequently used to refer to pastor or church leader, Bbrother^and Bsister^are used to refer to members of the congregation) [17] . Given the emphasis on kinship and social relationships among many AAs, it is not surprising social support has emerged as a key determinant of PA engagement among AA women [36, 40, 48, 75, 89-92, 94, 111] .
Various intervention strategies can be used to leverage the kinship-like relationships of AA women to enhance social support for PA. One strategy is to foster a social support network among participants that enroll in a PA program. This can be achieved in a group-based intervention setting by allowing participants to informally interact with each other during intervention sessions, engage in structured PA together, and by group discussions. For PA programs delivered using technology-based platforms (i.e., websites, social networks, Smartphone applications), technology-mediated discussion forums that allow for participants to engage in group PArelated discussions are ideal. Another strategy to promote social support for PA is to leverage pre-existing social and kinships of AA women that enroll in a PA program. Strategies to accomplish this can include the following: (a) developing family-based PA interventions where entire families receive intervention messages designed to promote PA, (b) enrolling dyads of AA women into a PA program or allowing participants to identify a Bbuddy^or companion to also receive the PA intervention, or (c) delivering PA interventions within preestablished communities or organizations (i.e., churches, community centers).
Intervention Delivery Considerations
The communication channel used to deliver a PA intervention to AA women should be congruent with the age, preferences, and social patterns of the target population. When selecting a method to deliver a PA program, researchers should rely on formative research with their target population, as well as the lessons learned and research findings from interventions targeting similar populations. For example, researchers conducting PA programs targeting middle-aged and older AA women have traditionally used face-to-face (i.e., one-onone counseling and group-based programs), telephone, or mailed print-based intervention delivery strategies [8, 11] . Scholars conducting these studies cite using these approaches because they were identified as the preferred method of intervention delivery by their target populations and/or because previous studies using similar approaches have reported favorable PA outcomes [75, [112] [113] [114] . Similarly, in some of our previous research with college-aged and young adult AA women (i.e., women between the ages of 19 and 49) [14] [15] [16] , we have used a variety of technology-based mediums (i.e., websites, social media, text messaging) to deliver culturally relevant PA programs. These delivery channels were selected because the target populations identified these channels as their preferred method to receive a PA program, national data suggesting that AA women use these technologies at high levels [115] [116] [117] [118] , and the breadth of research suggesting that technology-delivered PA programs are efficacious strategies to promote PA among predominately White populations [119] [120] [121] [122] [123] . We also emphasize that the delivery channel of a PA program should not be considered as the intervention itself; rather, it should be viewed as a sub-component of a much larger intervention. We believe that delivery of a culturally relevant PA program for AA women should be able to be modified in order to meet the preferences and needs of the population, without compromising the cultural and theoretical underpinnings of a program.
Additional Considerations: the Physical Environment, Literacy, Issues of Race and Power, and Use of Behavioral Theory
There are a variety of other aspects researchers should consider when designing culturally relevant PA programs for AA women. While in-depth discussion of many of these considerations supersedes the scope of the current article, it would be remiss if they were not briefly acknowledged. The environmental context in which the target population resides cannot be minimized. Physical environment characteristics, including safety concerns, weather characteristics, and the presence or absence of sidewalks, parks, and community centers, will all influence the frequency and mode of PA performed [26] . For example, women who reside in areas of high crime or in geographic regions with extreme weather conditions (i.e., extreme heat or cold, snow, etc.) will not likely be receptive to outdoor modes of PA. Therefore, PA programs targeting these women should encourage activities that can be performed indoors (i.e., home-based exercise videos, treadmill or mall walking, and group-based exercise classes). Extensive attention should also be paid to the literacy levels of the target population. Given most US adults read below the 10th grade level [124] , materials should be written at the lowest grade level feasibly possible (ex., 5th grade level), which has been found to even be acceptable for those of high literacy [125] . Moreover, accompanying print-based materials with oral presentations and/ or audio-visual illustrations (i.e., videos, podcast) can help overcome issues associated with low literacy.
Power imbalances between researchers and study participants and issues of scientific mistrust should also be considered. A power differential will almost always exist between researchers and study participants (i.e., researchers will be perceived as having superiority, authority, or undue influence on study participants). However, this issue appears to be exacerbated when study participants are members of a racial/ ethnic minority [126, 127] and when there is a gender mismatch between the research team and participants (i.e., when intervention staff is male and participants are female). Power imbalances will persist, although perhaps to a lesser extent, even if the research team is comprised of AA women [7] . Such imbalances can result in moral and methodological issues, including coerced participation, social desirability bias, and resentment towards the research team/staff. Distrust of the scientific community may also be a concern. Many AA women are hesitant to participate in research studies due to historical discrimination and mistreatment of AAs in research (i.e., Tuskegee Syphilis Study) [128] [129] [130] . This can result in recruitment challenges and difficulty obtaining outcome measures that require blood draws or other medical procedures. To help minimize issues associated with power imbalances and scientific mistrust, researchers should develop a research team that includes members of diverse racial and socioeconomic backgrounds (including AA women) [130, 131] and provide detailed information regarding the study purpose, value of the research, and utility of all study procedures [126] . The inclusion of an advisory board with stakeholders important to AA women such as social and health organizations is a critical element of research engagement with AA women and a community-based participatory research approach may help address issues of trust.
Last, researchers should leverage behavioral health theory when designing PA programs for AA women. Given the breadth of research suggesting that theoretically based behavior interventions are more effective than those that are atheoretical [120, [132] [133] [134] , the importance of grounding PA interventions in behavioral theory should not be overlooked. When selecting theories and/or constructs to underpin PA promotion efforts, relevance of the theoretical frameworks to AA women should be considered. For example, constructs of social support, self-regulation, and self-efficacy from Bandura's Social Cognitive theory [135, 136] are evidence-based constructs to promote PA [137] [138] [139] and are ideal when designing intervention activities to address cultural considerations of collectivism/ethic of care, experiential knowledge, and kinship. Similarly, first-level cultural considerations focused on the visual appeal/packaging of the program and evidential data can be addressed by leveraging constructs of outcome expectations and behavioral capability. Researchers should rely on their formative research with their target population and evidence-based theoretical backgrounds when deciding on an appropriate theory to underpin their PA promotion efforts.
Discussion
This report provides a framework to guide the development of culturally relevant PA programs for AA women. Aspects discussed coincide with other models and perspectives designed to promote health-enhancing behaviors and outcomes among minority women. For example, the Community Energy Balance Framework (CEB) proposed by Kumanyika and colleges [7] emphasizes the importance of understanding the historical and social context and cultural and psychosocial processes of AAs in order to successfully promote energy balance and reduce the disparate obesity prevalence among AA women. Similarly, a recently published model by Keller and colleagues [140] acknowledges the role that culture and traditions play in the PA behaviors of Hispanic women. Our framework complements and extends these previous works in several ways. First, our model focuses exclusively on the PA behaviors of AA women. This narrow focus allowed us to expand on specific issues associated with PA engagement among AA women not previously included in other PA promotion models. Second, our framework specifies explicit sociocultural phenomena, beliefs, and behaviors that can influence the PA behaviors of AA women and we provide real-world examples to illustrate how researchers can leverage these aspects to increase PA. In comparison, the CEB, while comprehensive in nature, provides a more global perspective on the behavioral, cultural, environmental, and policy determinants associated with obesity/energy balance and does not include detailed examples of how researchers can engage AA women through sensitivity to their unique sociocultural values to leverage PA interventions. Lastly, our framework underscores the importance of using a life course perspective when designing PA promotion programs for AA women. Keller and colleagues [140] used a life course perspective when developing their PA promotion framework for Hispanic women; however, this perspective was only peripherally mentioned in the CEB framework. Women will face different barriers and challenges to PA as they progress through lifespan. Life events of younger women, including childbirth, children living in the household, and managing work and family life responsibilities will all play a role in a woman's availability, desire, and preference for PA. Similarly, older women will face different barriers to PA as they age, experience menopause, and transition into retirement. Tailoring interventions to address the intersectionality of these developmental milestones along with the role of women in AA culture is necessary to develop effective PA programs for AA women [88, 141, 142] .
A comprehensive approach was used in designing our framework. However, we acknowledge some aspects presented in this article may not be relevant or applicable to all AA women. The term BAA women^refers to a broad group of people with African ancestry, which can be quite diverse according to the geographical region one's ancestors originated and the duration in which AA women and their families have lived in the USA [7] . Likewise, AA women residing in one geographical region of the USA may have different sociocultural norms than those in another region. Local adaption of culturally relevant PA interventions for AA women may also be necessary [64] . Researchers should look to their formative research with their target population, as well as well-designed, successful PA programs (i.e., programs that resulted in increased PA) conducted by other researchers to determine the most relevant considerations to address through their PA promotion efforts.
Designing culturally relevant PA promotion programs for AA women is not a simple task. Creating such programs requires researchers to have a deep understanding of the historical, cultural, and social phenomena associated with PA engagement, and the ability to leverage these phenomena to promote PA within this group. While this task may be difficult, we believe that attending to these aspects is imperative for the successful promotion of sustained high PA levels among AA women. This is critical, as sustained high PA levels are compulsory for chronic disease prevention and reducing the myriad PA-related health disparities among AA women (i.e., obesity, cardiovascular disease, type II diabetes, and colon and breast cancers). This article provides a comprehensive overview of many of the factors associated with PA engagement among AA women and presents a framework for the development of culturally relevant PA programs for this high-risk and understudied population.
